INTRODUCTION
Since 1976, several continuous kidney proximal cell lines have become available, and significant progress has been made in elucidating the responses to parathyroid hormone (PTH) in these cells [1] [2] [3] [4] [5] . However, the findings in relatively dedifferentiated cell lines may not necessarily apply to the situation in vivo [6] . Moreover, the discrepancy between the short-lived time course of PTH second messenger responses (adenylate cyclase and phospholipase C) and the prolonged inhibition of Pi transport has not been explained [7, 8] . It would be advantageous to carry out studies in primary cultured rat proximal tubular cells which should retain better differentiated functions [6] . Furthermore, no observations have been reported utilizing cell fractionation techniques in the investigation of the temporal discrepancy between second messenger activation and Pi transport inhibition, which may be a function of PTH receptor processing. To this end, we have successfully grown rat proximal tubular cells in primary culture [9] , and in this paper we present further functional characterization of the subcellular components. We also report evidence of specific binding, internalization, transport to lysosomes and degradation of radioiodinated bovine PTH-(1-34) {1251-bPTH-(l-34)}, with dose-dependent inhibition of Pi transport. The Abbreviations used: (b)PTH, (bovine) parathyroid hormone; DMEM, Dulbecco's modified Eagle's medium; PNS, post-nuclear supernatant; NP, nuclear pellet.
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The cells were dissolved in 1 % SDS and radioactivity was counted in a Beckman scintillation counter; radioactivity is expressed as c.p.m./mg of cell protein.
Protein estimations
Protein estimations were performed according to the method of Bradford [12] or Lowry et al. [13] .
Internalizatlon of PTH After binding of 125I-PTH at 2°C, the cells were washed as before and recultured at 37°C for 0, 2, 5, 15 or 30 min in DMEM/F12. The cells were then chilled and incubated for 1 h at 2°C in 1 % trypsin. At 1 h the detached cells were centrifuged. The supernatant was separated, the cells were dissolved in 1 % SDS and both pellet and supernatant were counted. The radioactivity in the supernatant (i.e. proteinase-digestible) was expressed as a percentage of total radioactivity, i.e. that in the supernatant plus cell-associated radioactivity (proteinase-inaccessible and therefore internalized).
Cell fracUonation
Following finding of 125I-bPTH at 2°C, the cells were washed with PBS and then scraped in 0.5 ml of 0.25 M sucrose into a 7 ml Dounce homogenizer (Fisher). For some experiments, reculturing at 37°C in DMEM/F12 was carried out before scraping. Between four and six sets of 15 strokes, separated by centrifugation-at 850 g for 10 min in a TJ6 refrigerated centrifuge (Beckman, Irvine, CA, U.S.A.), allowed collection of postnuclear supernatant (PNS) and nuclear pellet (NP) fractions. Phase-contrast microscopy (Olympus, Lake Success, NY, U.S.A.; model 206560) ensured that cell breakage was essentially complete and that nuclear disruption was minimal. The NP was resuspended in 0.5 ml of 0.25 M sucrose, while 0.5 ml of the PNS was taken for analysis. The remaining 4.5 ml of the PNS was loaded on to a 17 % Percoll solution containing 0.25 M sucrose, 0.1 mM EDTA and 5 mM Hepes, and ultracentrifuged for 30 min at 100000 g (Beckman LS 7500 ultracentrifuge) using a VTI 50 vertical rotor. The resulting sigmoidal continuous. density gradient (over a 3 ml cushion of 2.5 M sucrose) was collected from the top in 1 ml fractions. Each fraction was assayed for 5'-nucleotidase [14] (a marker for plasma membranes), fl-Dglucosaminidase (hexase; a lysosomal marker) [15] and radioactivity. Correlation of the enzyme activity and the radioactivity of the density-gradient fractions with the original activities of the NP and PNS permitted assessment of the efficiency of the cell fractionation procedure and of the recovery of activity from the PNS.
Degradation of PTH
Following binding of 125I-bPTH at 4°C, the cells were washed and reincubated in DMEM/F12 medium at 37°C for increasing periods of time. At the end of the incubation the medium was subjected to 10 % trichloroacetic acid precipitation to assess the fraction of the total (supernatant plus cell-associated) radioactivity that represented trichloroacetic acid-soluble radioactivity in the medium. 
RESULTS
Binding of PTH Binding of 1251-bPTH-(1-34) at 00C represented 10-% of the total radioactivity added, was time-dependent, reached equilibrium in 30 min and was 50% inhibitable by 1 #uM nonradioactive PTH. Inhibition of binding was consistent; Figure 1 represents a typical experiment.
Internalization of PTH Cell-surface-bound ligand is accessible to exogenous trypsin, while internalized ligand is not. At time zero, before reincubation, 90 % of the cell-associated radioactivity was trypsin-degradable. After rewarming-for 2-min only 80 % of the radioactivity was released by trypsin, and by 5 min 50 % of the total was trypsininaccessible and thus had been internalized. Figure 2 illustrates a representative experiment. In separate experiments (results not shown), 90% of the 125I-bPTH bound non-specifically in the presence of 1 ,uM non-radioactive bPTH was released by trypsin, even after rewarming. This indicates that only the specifically bound 125I-bPTH was internalized by the cells. Cell fractionaton Using the techniques described, less than 10% of the total radioactivity and marker enzyme activity for the plasma membrane and lysosomes was recovered in the nuclear pellet. Separation of plasma membranes (5'-nucleotidase) from lysosomes (fi-D-glucosaminidase) was complete (Figure 4a) . Recovery of each marker from the gradient relative to the total in the PNS was approx. 90 %. Fractionation following binding of 1251-bPTH in the cold showed a peak of 1251 co-sedimenting with the peak of 5'-nucleotidase activity. This is consistent with cell-surface binding of the ligand, as the plasma membrane fractions are found in the less dense portion of the density gradient. The dense lysosomal fractions (glucosaminidase peak) were well separated from the plasma membrane fractions (Figure 4b ). Fractionation after 20 min of rewarming showed that a peak of 125I labelling was now located with the peak of glucosaminidase activity, consistent with transport to lysosomes (Figure 4c ). The rapidity of this transport is consistent with cell surface receptor binding and subsequent receptor-mediated endocytosis followed by transport to lysosomes. In earlier studies we have shown rapid (10 min) transport of a-macroglobulin to lysosomes following cell surface binding in proximal tubular cells [16] . 
